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 This first edition of  the State of  the Watershed re-
port for Silver City, NM, is intended to inform the 
public about the current threats to our watershed 

INTRODUCTION

The Silver City Watershed Keepers (SCWK) is a volun-
teer environmental quality monitoring group coordi-
nated by the Gila Resources Information Project (GRIP). 
Volunteers donate their time and talents to help pro-
tect our local Silver City watershed near where they 
live, work, and play through monitoring, community 
outreach and education, and restoration and clean-
up projects. Their efforts provide quality data and 
build stewardship of  our area’s water resources. The 
Silver City Watershed Keepers was created in 2010, 
as part of  the Office of  Surface Mining/Volunteers In 
Service To America (OSM/VISTA)’s Western Hardrock 
Watershed Team (WHWT) four-year grant program 
(2010-2014) awarded to Gila Resources Information 
Project (GRIP) . The project is now staffed and co-
ordinated by GRIP's program associate. Our current 
non-funding partners include New Mexico Environ-
ment Department, Town of  Silver City, Western New 
Mexico University, and Aldo Leopold Charter School.

SILVER CITY 

WATERSHED KEEPERS

SCWK Quality Assurance Officer Dave Menzie shows volunteer 
CarolBeth Elliott how to record water quality data.

Above: Silver City Watershed. Photo Credit Dennis O’Keefe.

and highlight efforts that steward our water 
resources and support the health of  our ri-
parian areas. This report, and the data with-
in, have been compiled by the Silver City Wa-
tershed Keepers. Thank you to the Lineberry 
Foundation for its support of  this project.
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In the late 1800’s and early 1900’s grazing 
was unrestricted throughout our watershed 
and many of  the trees were being used to fuel 
the mills that processed copper and other met-
als mined in the area.   Because the devegetat-
ed soil in the upper watershed could no longer 
control erosion, heavy summer monsoon rain-
fall ran o� the landscape at high velocity. With 
nowhere for the water to go, but wagon wheel 
ruts that led downtown, the water �ooded 
Main Street. A series of  �oods incised the allu-
vium down 40 feet to bedrock. The largest and 
most destructive �ood in 1902 carved what 
we now know as The Big Ditch. (GCEC, 2013)

BIG DITCH FORMATION

August 24, 1904 – The Big Ditch after one of several destructive 
floods. (Courtesy of Silver City Museum) 

Big Ditch Park, Summer 2018. Drought reduced flow to a trickle. 
Photo Credit: Madeline Alfero

OVERVIEW OF SILVER CITY 

WATERSHED

Boundary of the Silver City Subwatershed - Hydrologic Unit Code (HUC): 
13030202-030 

The Silver City Watershed is 38 square miles in 
size, extending from the Continental Divide at the 
upper end to Maudes Canyon at the southern end. 
Silva Creek and Pinos Altos Creek drain the north-
ern end of  the watershed and join to form the San 
Vicente Creek, a perennial stream that runs through 
the heart of  downtown Silver City and provides hab-
itat for many native species. It is located between 
two physiographic regions and was formed between 
one and sixty-five (65) million years ago. This makes 
the rocks in San Vicente Creek some of  the 
young-est rock formations in North America (GCEC, 
2013).
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Areas within the Silver City Watershed have 
somewhat recovered from historic impacts, but 
the original wetland called La Cienega de San Vi-
cente is gone forever, the legacy of  poor land man-
agement decisions made nearly 150 years ago. 
Old mine waste located in the upper watershed 
also remain and pose a threat to water quality. 
Reclamation of  these sites is a community priori-
ty. Impacts from urbanization including trash and 
illegal dumping, poorly managed construction 
projects, propagation of  invasive non-native spe-
cies, and irresponsible recreational activities are 
continuing threats to the natural beauty and eco-
logical integrity of  the watershed.  Opportunities 
still exist to implement better management strate-
gies to protect the remaining riparian and upland 
habitats of  our watershed and to restore some 
of  the ecological functions that have been lost.

CURRENT STATE OF THE 

Surface water quality monitoring in Silver City is 
performed by the New Mexico Environment Depart-
ment to ful�ll regulatory requirements under the 
Clean Water Act and the New Mexico Water Quality 
Act. However, due to sta� and budget constraints, 
designated sites typically are monitored once every 
seven to ten years. The Silver City Watershed Keep-
ers monitor San Vicente Creek quarterly and provide 
data to the New Mexico Environment Department 
and state agencies that assist with surface water 
quality management e�orts, as well as to the pub-
lic. All data is collected with our Quality Assurance 
O�cer present. The Aldo Leopold Charter School 
(ALCS) Youth Conservation Corps Crew and the ALCS 
Ecological Monitors provide much of  the hands-on 
data collection with SCWK. Within the last two years, 
SCWK have trained and certi�ed 12 high school stu-
dents in water quality monitoring as well as host-
ed WNMU hydrology students and their professor 
during the  2018 �rst quarter monitoring period.  

Water Quality Monitoring 
of San Vicente Creek 

WATERSHED

The SCWK invite community members to join its 
water stewardship e�orts by getting trained in data 
collection and volunteering for quarterly monitoring, 
outreach and education, restoration and cleanup 
events. 

ALCS Ecological Monitors collecting water quality data. Photo 
Credit: Madeline Alfero

Perennial surface water of  San Vicente Creek (highlighted in blue)
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The SCWK monitor water quality indicators quarterly, includ-
ing temperature, dissolved oxygen, pH, and conductivity at four 
sites along San Vicente Creek and total coliform and Esche-
richia coli (abbreviated as E. coli) at one site. SCWK has been 
monitoring four sites along the perennial reach of  San Vicen-
te Creek for approximately six years, but recently initiated sam-
pling for total coliform and E. coli at only one site (Site 1).

The four SCWK monitoring sites o�er signi�cant instructional 
value in hydrology, �uvial geomorphology, the chemistry of  nat-
ural waters, riparian plants and animals, and human impact to 
the environment. SCWK uses these sites to conduct public out-
reach events and provide educational opportunities for elementa-
ry, middle school, high school, and university students. The four 
SCWK monitoring sites are named (from upstream to downstream):  

SCWK Site 1 - San Vicente Creek at Big Ditch Park
SCWK Site 2 - San Vicente Creek at the Hudson Street Bridge
SCWK Site 4 - San Vicente Creek near the old land�ll (estab  

   lished after but upstream of  Site 3) and,
SCWK Site 3 -San Vicente Creek below the old smelter

With the exception of  total fecal coliform and E. coli, very few 
water quality concerns have arisen since the SCWK began mon-
itoring in 2010 . Generally speaking, measurements for water 
quality parameters have remained within acceptable ranges. The 
following is a breakdown of  the data collected from January 1, 
2016 until the most recent monitoring event in March of  2018.

Water Quality Data Overview

 Temperature �uctuates both daily 
and seasonally based mostly on sea-
sonal changes in air temperature in 
contact with surface water. Tempera-
ture is in�uenced to a lesser extent 
from ground surface temperatures in 
contact with the surface water and 
direct solar gain to surface water. 

Flow regime a�ects temperature in 
mostly two ways:  

At base flow, the most common flow 
regime, the creek flow is sustained 
by groundwater stored in rocks of  
the upper watershed and some thin 
alluvial sediment along ephemer-
al and intermittent upland channels. 
During base flow conditions at Site 
1, upgradient groundwater is forced 
(by gravity) to flow up and over the 
lowest spot in the intrusive igneous 
rock that crops out in the bottom of  
the Big Ditch Creek section of  San 
Vicente Creek and throughout the 
Historic Downtown District. Base flow 
water temperatures at Site 1 still dis-
play temperatures associated with 
the groundwater as seen in Figure 1.

At �ood �ows, temperature will usu-
ally drop rapidly even during the 
hottest days when intense summer 
thunderstorms dump large volumes 
of  cold fresh runo� into the creek. 
Even small summer �oods starting 
far upstream will cause water tem-
perature to decrease from Site 1 
through all the other sites. Snow 
melt, rain on snow, and cold winter 
rains can also in�uence temperature, 
but not as much as summer runo�.

Temperature

Figure 1
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Dissolved oxygen (DO) in surface waters is criti-
cal to survival of  higher forms of  aquatic life and 
is commonly used in evaluations of  stream health 
and function. According to the U.S. Geological Sur-
vey, “oxygen concentration in a surface water is 
a dynamic indicator of  the balance between oxy-
gen-consuming and oxygen-producing processes 
at the moment of  sampling” (USGS Water Supply 
Paper 2254, 1985). Dissolved oxygen in water 
comes from atmospheric pressure in contact with 
the water, aeration of  �owing water in ri¨es, rap-
ids and falls, and from photosynthesizing biota. 

SCWK monitoring of  dissolved oxygen shows an 
increase in dissolved oxygen concentrations down-
stream from Site 1 during base �ows. This is due 
to the low DO concentrations typical of  ground-
water and Site 1 is closest to the source. DO in-
creases downstream due to greater interaction 
with atmospheric pressure and physical aeration in 
ri¨es. Dissolved oxygen in �ood �ows is likely high 
throughout our monitoring sites, but there are not 
enough measurements to support that condition. 
The most signi�cant variation of  note is increas-
ing DO downstream especially in the warm and 
hot months when super-saturated values for ox-
ygen derived from photosynthesizing biota occur. 

A range of  5 to 9 parts per million (ppm) is 
considered a healthy dissolved oxygen level. 
The dissolved oxygen levels within our stream 
tend to be normal with �uctuations occur-
ring due to temperature, �ooding, and drought. 
These �uctuations make it di�cult for aquatic 
and macroinvertebrate life to thrive year round. 

Dissolved Oxygen

Figure 2

pH

Figure 4

Figure 3

The pH of  surface waters is a measure of  the hy-
drogen-ion activity of  water and indicates whether 
waters are acidic or basic (sometimes referred to as 
alkaline). A pH of  seven (7) is considere neutral; a 
pH lower than 7 is acidic, and higher than 7 is ba-
sic. A normal range for surface water is 6.5 to 8.5. 
pH is especially important in San Vicente Creek, be-
cause a drop in pH may indicate a source of  water 
quality impairment somewhere in the watershed.

SCWK monitoring of  pH at base �ow sometimes 
shows an increase in downstream values related 
to changes in temperature and increasing DO 
concentration. The current base �ow data is with-
in an acceptable range. For �ood �ows, however, 
there is probably not enough data to draw any 
conclusions.
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Total coliform bacteria are a collection of  
relatively harmless microorganisms that live 
in large numbers in the intestines of  hu-
mans as well as warm and cold-blooded an-
imals. They aid in the digestion of  food.

A speci�c subgroup of  this collection is 
the fecal coliform bacteria, the most common 
member being Escherichia coli (E. coli). These 
organisms may be separated from the total co-
liform group by their ability to grow at elevat-
ed temperatures and are associated only with 
the fecal material of  warm-blooded animals. 

The Silver City Watershed Keepers is con-
cerned about E. coli because certain strains 
of  E. Coli are pathogenic and can cause health 

Conductivity

Bacteria: 
Total Coliforms and E. coli

Figure 5

problems (CDC, 2018). The Silver City Water-
shed Keepers  monitor E. coli within high use ar-
eas of  San Vicente Creek to protect public health. 
Quarterly monitoring can provide early detection 
of  sewage leaks that can degrade water quality.

SCWK monitoring of  fecal coliforms and E. coli 
show �uctuation within San Vicente Creek at Site1. 
Pet waste and sewage leaks are two contributors to 
an increase in E. coli in San Vicente Creek. While an 
increase in fecal coliform is predictable after a rain 
event, it can also happen at low �ow. In the chart 
above, the E. coli levels on June 8, 2017, were 
above the state surface water quality standard of  
235 colony forming units (cfu) per 100 mL, but the 
�ow was only slightly above average. On July 24, 
2017, the E. coli levels were very high, likely be-
cause that sample was collected during a �ood event.

After measuring E. coli levels above the standard, 
the SCWK alert the New Mexico Environment Depart-
ment for follow-up sampling to determine a cause 
for the exceedance and to determine if  there is a 
public health threat. After the June 8, 2017 levels, 
the New Mexico Environment Department followed 
up with an extensive sample collection, but did not 
measure any E. coli concentrations above standards.

Conductivity is the ability of  a substance to con-
duct an electrical current. Due to the sensitivity of  
electrical conductance to temperature, it is often 
stated as speci�c conductance. Conductance is 
generally a reliable indicator of  total dissolved sol-
ids in most natural waters with a simple conversion 
factor. Conductivity does not tell us what types of  
dissolved solids are in the water, but gives us an 
indication of  an increase or decrease in salt, chlo-
rides, carbon compounds, and sul�des. Measuring 
salinity is important because an increase in salin-
ity correlates with a decrease in dissolved oxygen 
concentration and potential impacts to aquatic life.

SCWK monitoring of  conductivity shows typical 
trends with regard to changes in seasonal tem-
peratures and di�erences between base �ow con-
ductivity versus �ood �ow conductivity. At base 
�ows, speci�c conductivity at all monitoring sites 
usually have values of  about 725 mg/L (ppm) and 
a salinity of  0.5 to 0.6 ppt. Seasonal rising or fall-
ing downstream water temperatures during mon-
itoring events can slightly in�uence these values. 
At �ood �ows, all these values decrease in pro-
portion to the amount of  freshwater introduced by 
precipitation runo�. Conductivity measurements of  
San Vicente Creek are currently at normal levels.
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Hundreds of  abandoned mine sites exist through-
out the Silver City Watershed, the legacy of  the 
mining boom of  the late 19th century. Heavy met-
als and acid mine drainage from mine tailings can 
wash away into surface water that ultimately re-
charges our groundwater. SCWK assisted with clean-
up of  22,500 cubic yards of  heavy metal-contam-
inated mine tailings located in San Vicente Creek 
by organizing community support for the cleanup, 
as well as facilitating an agreement between Free-
port-McMoran and the Environment Department to 
dispose of  these tailings at the Tyrone Mine. Dis-
posal of  the tailings at Tyrone saved $2 million 
in transportation costs that was spent on other 
groundwater restoration projects in Grant Coun-
ty. The SCWK continues to advocate for cleanup 
of  remaining legacy mine sites in our watershed.

Legacy Mine Sites

Nonpoint source pollutants are hardest to identi-
fy and control. According to the U.S. Environmental 
Protection Agency, nonpoint source (NPS) pollution, 
unlike pollution from industrial and sewage treat-
ment plants, comes from many di�use sources. NPS 
pollution is caused by rainfall or snowmelt moving 
over and through the ground. As the runo� moves, it 
picks up and carries away natural and human-made 
pollutants, �nally depositing them into lakes, riv-
ers, wetlands, coastal waters and ground waters. 

Contributing to water quality impairment, non-
point source pollution can be a problem in the 
Silver City watershed and can include:

• Excess fertilizers, herbicides and insecticides from agri- 
  cultural lands and residential areas;
• Oil, grease and toxic chemicals from urban runoff  and

energy production;
• Sediment from improperly managed construction sites,

crop and forest lands, and eroding streambanks;
• Salt from irrigation practices and acid drainage from

abandoned mines;
• Bacteria and nutrients from livestock, pet wastes and

faulty septic systems;
• Atmospheric deposition and hydromodification.

(EPA, 2017)

WATERSHED CONCERNS

Nonpoint Source Pollution 

San Vicente Tailings cleanup and restoration project, Summer 2013. 
Photo Credit: NM Environment Department



 9State of the Silver City Watershed Summer 2018 

Trash and illegal dumping have been an ongo-
ing concern in San Vicente Creek and throughout 
the watershed. Illegal dumping is the discarding 
of  waste in an improper or illegal manner in a lo-
cation where it doesn’t belong and where environ-
mental damage is likely because of  improper dis-

Illegal dumping site in the riparian zone of San Vicente 
Creek. Photo credit: Madeline Alfero

Illegal Dumping posal. Illegal dumping occurring in the watershed 
includes items such as household trash or bulky 
items like a mattresses or appliances. Dumping 
of  hazardous wastes like motor oil, antifreeze or 
paints also occurs in the watershed. Any of  these 
materials have the potential to degrade water 
quality and threaten public health, the environ-
ment and wildlife in San Vicente Creek. In addi-
tion, illegally dumped materials can clog storm 
drains, exacerbate �ooding, p rovide h abitat f or 
disease carrying rodents and insects, and can be 
a threat to children and pets who play outside. 

Illegal Motorized Vehicle Use

Illegal use of  motorcycles, All-Terrain Vehicles 
(ATV) and Off-Highway Vehicles (OHV) in ripari-
an and other fragile areas has numerous negative 
impacts on soil, vegetation, wildlife, and water 
and air quality in San Vicente Creek. The com-
paction from ATV and OHV use increases erosion 
and sediment load in our riparian habitats and 
decrease water �ltration. ATV and OHV use can 
also impact wildlife by severing connective habi-
tat and adding stress to the environment through 
noise and fatal impacts (Ouren et al., 2007).  Many 
organizations including the Southwest New Mex-
ico Audubon Society are working to call atten-
tion to this issue and develop ways to address it. 

Illegal use of motorized vehicles impacts our riparian areas, such as 
San Vicente Creek. Photo credit: Allyson Siwik
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In Spring 2018, Opportunity High School (OHS) 
students dedicated their classroom time to locating 
illegal dumping sites and creating a media campaign 
for Silver City residents. OHS students mapped the 
illegal dump site locations along with descriptions 
of  items discarded. With this information, students 
developed a �yer in English and Spanish and radio 
ads for community members to learn how to prevent 
illegal dumping. This information was also used to 
facilitate clean up of  1300 pounds of  trash from San 
Vicente Creek by Community Service Building youth.

We need your help to prevent illegal dumping in 
our community. Here are some helpful tips to dispose 
of  waste properly and take care of  our watershed.

Please recycle and dispose of  waste properly.  Sil-
ver City residents are entitled to disposal of  one 
ton of  waste per month for free at the Southwest 
Solid Waste Authority Main Dump, open Monday - 
Friday from 8am - 4pm and on Saturday from 8am 
- 3pm.  Call 575-388-805 for more information.

If  you don’t have a way to transport trash
and yard waste to the landfill, the Public 

 Storm drains act as conduits for everyday pol-
lution. When there is a storm event, drains collect
debris or residue on city streets in stormwa-
ter runoff  and funnel it into our public water-
ways. Street-based pollution can exist in many 
forms, such as trash (e.g., plastic bags and bottles, 
Styrofoam cups, cans); motor oil, gas, and exhaust par-
ticles from cars, streets and parking lots; soaps from 
car washes and laundromats; bacteria from pet and 
animal waste; fertilizers from gardens; and even salts 
from de-icing. All of  these sources and types of  pol-
lutants have the capability to affect the quality of  our 
waterways and downstream parks and open spaces.

In 2014, the Silver City Watershed Keepers labeled 
over 300 storm drains throughout Silver City. These 
labels remind community members that our streets 
are all connected to the waters of  Silva, Pinos Altos, 
and San Vicente creeks. By keeping our city streets 
and storm drains clean, we ensure that our water-
ways and downstream
parks are safer places too.

WATERSHED PROJECTS
Illegal Dumping Prevention and Cleanup

Sign posted at a popular illegal dumping spot in the San Vicente Creek 
corridor. Photo: Allyson Siwik, 2018.

Do Your Part to Prevent Illegal Dumping

Works Department will transport it for you. 
Call (575) 388-4640 to schedule a pick up.

Donate your reusable household items to Habitat 
for Humanity’s ReStore. They’ll pick up items for free 
if  residents cannot drop them off  themselves. For 
more information call the ReStore at 575.534.9727.

Report illegal dumping sites to the Town of  Sil-
ver City Code Enforcement at (575) 534-6348.

Storm Drain Labeling Project

Students from ALCS YCC labeling storm drains. Photo Credit: Andrew Lindlof



 11State of the Silver City Watershed Summer 2018 

REFERENCES
Center for Disease Control and Prevention. (2018) E. Coli: Questions and Answers. 
Retrieved from: https://www.cdc.gov/ecoli/general/index.html

Environmental Protection Agency. (2017) What is Nonpoint Source Pollution? 
Retrieved from: https://www.epa.gov/nps/what-nonpoint-source

Gila Conservation Education Center. (2013) Educational Signs for San Vicente Creek

Hem, J.D. (1985). Study and interpretation of  the chemical characteristics of  natural water: Water supply paper 2254. U.S. 
Geological Survey. Reston, VA. 
Retrieved from: https://pubs.er.usgs.gov/publication/wsp2254

New Mexico Water Quality Control Commission. (2005). State of  New Mexico standards for interstate and intrastate surface 
water. Retrieved from: https://www.env.nm.gov/swqb/Standards/20.6.4NMAC.pdf

Ouren, D.S., Haas, C., Melcher, C.P., Stewart, S.C., Ponds, P.D., Sexton, N.R…Bowen, Z.H. (2007). Environmental e�ects 
of  o�-highway vehicles on Bureau of  Land Management Lands: A literature synthesis, annotated bibliographies, extensive 
bibliographies, and internet resources. U.S. Geological Survey. Reston, VA. Retrieved from: 
https://pubs.usgs.gov/of/2007/1353/report.pdf

The Silver City Watershed Keepers organize and 
participate in outreach and education events, in-
cluding World Water Day, Big Ditch Day, Earth 
Day, and the Children’s Water Festival, to raise 
awareness of  watershed issues and engage com-
munity members in watershed stewardship ac-
tivities. Contact us if  you’d like to get involved.

Educational Events
The SCWK has partnered with WNMU Assistant 

Professor of  Geology and GIS Corrie Neighbors and 
senior Raven Jackson on a student research project 
to investigate the quality and volume of  stormwater 
runoff  from an urban area of  historic Silver City. The 
project will help us understand the amount of  heavy 
metal pollutants that wash into San Vicente Creek 
from nonpoint sources like car exhaust particulates 
deposited on city streets and pesticide application.

WNMU Football Team participated in World Water Day San Vicente Creek 
cleanup in March 2018. Photo credit: Allyson Siwik

Stormchasers measure water quality of stormwater runoff in the 
Silver City historic district. Photo: Madeline Alfero

Storm Chasers
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Return Service Requested

 Join the Silver City Watershed Keepers and become   
   a steward of our watershed!

- Get trained in how to collect water quality measure-  
   ments using our instruments;
- Help us cleanup illegal dump sites in San Vicente

Creek and throughout the watershed;
- Participate in educational �eld trips, hikes and com- 

   munity events like the annual World Water Day
   celebration.
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WANT TO BE A SILVER CITY 
WATERSHED KEEPER?

Visit silvercitywatershedkeepers.org or 
contact us at 575.538.8078 or 
silvercitywatershedkeepers@gmail.com.




